The Alaska Bowhead Problem: A Commentary by Mitchell, Edward & Reeves, Randall R.
VOL. 33, NO. 4 (DECEMBER 1980), P. 686-723 
ARCTIC 
The  Alaska  Bowhead  Problem: A Commentary 
EDWARD MITCHELL’ and  RANDALL  R. REEVES‘.* 
ABSTRACT. The continued removal of individuals from the depleted Bering Sea stock of 
bowhead whales (Balaena mysticetus) by Alaskan Eskimos constitutes a risk of unknown 
magnitude to this last concentrated remnant of a once abundant, widely distributed 
species. The principal international forum for discussions of scientific, technical, manage- 
ment, social, and political aspects of the Bowhead Problem has been the International 
Whaling Commission. These discussions have been  plagued by a lack of agreed definitions 
of terminology and by the inadequacy of historical and technical data. 
We trace  the origins of the Bowhead Problem, define the terms necessary for a rigorous 
discussion of “aboriginal” and “subsistence” whale fisheries, examine the biological, 
nutritional, and social dimensions of the Alaskan whale hunt, and assess the relationship 
between the present-day whale hunting methods and traditional values. 
We accept the best scientific analyses available, which indicate that the only safe course 
for this bowhehd stock is protection from any form of hunting. However, if a hunt 
continues for political reasons, then we conclude that a return to the traditional hunting 
method offastening to the whale with a harpoon, line, and float should precede or coincide 
with any attempt to kill the whale. This return to the traditional method would reduce the 
struck-but-lost rate significantly. We also conclude that there are few, if any, specific 
products taken exclusively from the bowhead whale that are necessary to support the 
material culture of the Alaskan Eskimos. Other wildlife, including the gray whale 
(Eschrichtius robustus), has been hunted in the past as a nutritional alternative to the 
bowhead. Increased reliance on the gray whale would reduce hunting pressure on the 
bowhead and  at  the same time contribute to the preservation of the whaling culture. 
If bowhead whaling is to be continued in order to satisfy “cultural needs,” then we 
believe that only one bowhead whale at each village  with a long tradition of whaling can be 
justified. 
INTRODUCTION 
The  bowhead  whale (Balaena mysticetus) (Fig. I)  and  the  Alaskan  Eskimo  have 
co-existed for many centuries. Much  of the early  human  culture  along  the  shores 
of the Bering and Chukchi seas was organized around the whale hunt:The 
people  grew to depend on whales  not  only  for food, heat, and shelter, but  also as 
a  focus of celebration, ritual, and  social order. The large  population  of  bowhead 
whales, numbering up to 18 OOO in the mid-19th century (Anon., 1978), was 
probably  little  affected  by the Eskimo  subsistence  fishery.  However, in 1848 
Captain Thomas Roys worked the first American whaleship through Bering 
Strait and  opened up the commercial  pelagic  whale  fishery  in the Arctic  Ocean 
(Scammon, 1874). Although this fishery  ended in about 1914 (Bockstoce  and 
Botkin,  1980a), the Eskimos  continued  hunting  what  was  left of the  bowhead 
population (Marquette, 1979),  using  methods  and  equipment  acquired  from  the 
Yankee  whalers  (Durham,  1974). 
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I An  “aboriginal exemption” is a common  feature of natural  resource  conserva- tion  legislation.  Governments  have  been  reluctant  to  restrict  subsistence hun i g ” - 
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by aboriginal people, even  when the targets of such hunting are endangered 
species. Clauses in the U.S. - CanadaConventionfor the protection of Migratory 
Birds, the multinational Interim Convention on the Conservation of North 
Pacific Fur Seals, the International Convention for the Regulation of  Whaling 
(1931),  and the International Convention for the Regulation of  Whaling  (1946) 
with its Schedule of Whaling Regulations (amended annually) all confer on 
native groups a privileged status. 
The Convention for the Regulation of  Whaling  (193 1) was  explicit in its Article 
3: 
“The present Convention does not apply to aborigines dwelling on the 
coasts of the territories of the High Contracting Parties provided that: 
(1) They  only use canoes, pirogues or other exclusively  native craft prop- 
(2) They  do  not carry firearms; 
(3) They are not  in the employment of persons other than aborigines; 
(4) They are not under contract to deliver the products of their whaling to 
Canada, Denmark,  and the U.S. (but not Japan and the U.S.S.R.) were parties 
to this convention. Because  Alaskan  Eskimos  had  become  familiar  with firearms 
as early as the 19th century and incorporated the shoulder gun and  bomb  lance 
into their bowhead  whaling technology, signing  of this Convention meant that 
the U.S. government “was either uninformed  on  Eskimo weaponry, chose to 
ignore such knowledge, or perhaps went  along  with  romantic ideas of aboriginal 
practice with the thought that the problem  was of little consequence”  (Durham, 
1974). 
The International Convention for the Regulation of Whaling (1946), which 
superseded the 1931 convention and created the 22-member International Whal- 
ing  Commission (IWC), ignored entirely the question of methods  used by “abor- 
iginal” whalers. Section 2 of its  original schedule stated: 
“It is forbidden to take or kill gray whales or right whales, except when the 
meat and products of such whales are to be used exclusively for local 
consumption by the aborigines.” 
This  so-called “aboriginal exemption clause” was  amended in  1965 to allow 
contracting governments to take whales  “on  behalf o f ’  aborigines. Although the 
proposal for this change was  made  by the U.S. Commissioner  and seconded by 
the Dutch  Commissioner “in order  to avoid abuse of the rights of aborigines  by 
commercial interests,” it  has  been  especially  relevant to activities in the  Soviet 
Arctic. There a government-sponsored catcher boat takes 150-200 gray  whales 
each year and delivers the carcasses to Siberian aborigines (Anon., 1979a). 
In addition, Section 6 on the protection of humpback whales (Megupteru 
novaeangliue) was amended in 1961 to allow West Greenlanders to continue 
:taking  up to ten per year, provided that catcher boats of less than 50 registered 
tons were  used in the capture. A minimum  length  limit for whales of 35 feet (10.7 
m) was  applied to this fishery in 1973. 
The present wording  of the aboriginal  exemption clause (as amended in July 
1979) is: 
elled  by oars  or sails; 
any third person.” 
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“Notwithstanding the provisions of paragraph 9 [re: the classification of 
whale stocks] the taking of  10 humpback  whales  not  below 35 feet (10.7 m) 
in length, per year is permitted in Greenland waters provided  that  whale 
catchers of less than 50 gross register  tonnage are used for this purpose, 
and the taking of gray whales, and of bowhead  whales  from the Bering Sea 
stock, by aborigines or a Contracting Government  on  behalf of aborigines 
is permitted, but  only  when the meat  and products of such  whales are to be 
used exclusively for local consumption by the aborigines and further 
provided, with respect to the Bering Sea stock of bowhead  whales that: 
landed, 
accompanied by a calf.” 
(a) in  1980,  hunting  shall cease when either 26 have  been struck or 18 - 
(b) it is forbidden to strike, take or kill calves or any  bowhead  whale 
Surely it was not the intent of the drafters of either convention to allow 
unmonitored and unregulated “aboriginal” whaling to lead to extinction of 
species, or even populations of whales, especially in  view  of the explicit state- 
ments in the preamble to the 1946 convention concerning the “safeguarding for 
future generations the great natural resources represented by the whale stocks.” 
Undoubtedly the most  pressing  problem at the time  was the rationalization of 
commercial  whaling; the highly  local  and  presumably  modest  impact of native 
whaling  had to await the attentions of a later generation. 
ORIGINS OF THE CRISIS 
Superficially, the IWC’s  move to regulate the bowhead  fishery in  1977 seemed 
an abrupt departure from its neglectful attitude toward  native  whaling  until then. 
In fact, it  was the result of a growing awareness among  cetologists that whaling 
pressure on the stock was increasing, and that there was a real  possibility  of 
extinction  from continued hunting. 
At the 24th annual meeting of the IWC in 1972, the Scientific Committee 
requested better information on the aboriginal kill  of bowhead, gray, and other 
whales  in Greenland, Alaska, and the Soviet Arctic, and  specifically  asked the 
Commission to urge the U.S. to take steps to reduce the loss rate in its arctic 
whale  fishery (Anon., 1973:34). The Committee’s expressions of concern be- 
came  more explicit, and  more emphatic, with each succeeding year. In 1976 the 
Committee  had evidence in-hand  showing a clearcut increase in  whaling  effort 
(Marquette, 1976). The committee  strongly endorsed a logbook study designed 
to estimate pre-exploitation population size, and marking studies to assess 
survival rates of whiles that had been struck but lost. Besides calling for 
expanded research and  monitoring of catches, the Committee  specifically  urged 
that: 
“. . . necessary steps be taken to limit the expansion of the fishery  and to 
reduce the loss rate of struck whales (without increasing total take)” 
(Anon., 1977a). 
At the June 1977 meeting in Canberra, Australia, the Committee  had  two  new 
and  compelling arguments to consider. A preliminary  review of published data 
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FIG. 2. A  small  bowhead whale, an “ingutuk,” 7.92 m  in length  with  a  maximum  girth of 6.14  m, 
taken at Point Hope, Alaska, on May 28, 1967, by Amos Lane’s crew (harpooner Jacob Lane). 
(Photos by D. C. Foote, top; E. D. Mitchell, bottom) 
showed that there were  probably at least 18 O00 bowheads in the Bering Sea 
stock prior to its intensive commercial exploitation which began about 1860 
(Mitchell, 1977). Using the best current population estimàte of 600-2000, this 
implied a reduction to 6-10 percent of initial stock size (Anon., 1978). In addition, 
U.S. representatives indicated that 48 whales  had  been  killed  and  landed in 1976, 
26 (not including the fall season) in 1977, with 43 struck-but-lost in 1976, and 79 in 
1977 (Anon., 1978). The landed harvest had  more than doubled  from 12.9 per 
year in the 1960’s to 29.5 in the period 1973-1977 (Marquette, 1979). 
In  recommending the cessation of bowhead  whaling  in  Alaska  (Fig. 2), the 
Scientific  Committee  was ttacking a very  complex subject. Inuit in Canada  had 
persisted in hunting  bowhead  whales in the Eastern Arctic as recently as the 
mid-1970’s (Mitchell  and Reeves, in press a). West  Greenland fishermen, using 
mounted  harpoon cannons, had increased their average reported annual harvest 
of protected humpback  whales  from 2.2 in the period 1960-1972 to 9.3 in the 
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period  1973-1976 (Kapel, 1979),  and  they far exceeded  even  their  special  annual 
allocation of ten  by  taking 20 in  1978 (Anon., 1980a).  Antillean  whalers in the 
Caribbean continued to take a few  humpbacks  from  what may  be the .same stock 
on  its  winter  calving  and  nursery  grounds  (Winn e ta l . ,  1975).  Finally, in addition 
to the gray  whales taken each year by a modern  Soviet catcher boat for northern 
natives, a few  bowheads  have  been taken off Siberia in  some  years (Anon., 1979 
a). In  view of these facts, the Scientific  Committee  resolved to consider at its 
next  meeting the general issue of the impact of aboriginal  whaling on protected 
stocks. 
RESPONSE OF THE INTERNATIONAL WHALING COMMISSION 
The IWC and the international conservation community  were  ill-prepared for 
the crisis now  before them. The failure to collect  scientific data on  whales taken 
in “aboriginal” fisheries meant that the harvest impact  could  not  be  measured. 
For the Bering Sea stock of bowheads, an intensive, expensive program of 
research was undertaken to compensate for the lack of long-term  monitoring 
(Marquette, 1979;  Braham et al.,  1979). Nevertheless, the debate continues in 
what can best be described as an  information  vacuum. 
The structure of the IWC,  and  historical precedent, preclude  routine accept- 
ance of the Scientific  Committee’s  recommendations.  Bearing   mind its charge 
not  only to “provide for the proper conservation of  whale stocks” but  also to 
“make possible the orderly development of the whaling industry,’’ the Commis- 
sion  must consider other factors as well as the advice of its panel of scientific 
experts before setting quotas and  establishing  regulations.  In the case of abor- 
iginal  whaling, these other factors are nutritional, cultural, economic,  political, 
and  technical in nature. They are clearly outside the expertise presently repre- 
sented in the Scientific  Committee and, with the exception perhaps of economic 
and  political considerations, probably  beyond the ken of the commissioners as 
well. 
Lacking suitable machinery for gathering  and  evaluating  non-biological data, 
the Commission  decided at its annual  meeting in  1978 to charge a working  group 
of its Technical  Committee: 
“. . . to examine the entire aboriginal  whalingproblem  and  develop  propos- 
als for aregime for the aboriginal  bowhead  hunt in Alaskaand if appropriatea 
regime or regimes for other aboriginal hunts” (Anon., 1979b). 
On February 5-9, a Panel Meeting of Experts on AboriginaYSubsistence 
Whaling  was  held  in Seattle, Washington, to prepare background  material  and 
advice for the Technical Committee’s Working Group on Aboriginal/ 
Subsistence Whaling (Anon., 1979~). The main  findings of the Seattle meeting 
were as follows: 
1) On  biological grounds, the only safe course is to provide  complete protec- 
tion for bowhead  whales  until heir population  has  made a satisfactory recovery. 
2) On nutritional grounds, the bowhead  whale  offers  nothing essential to the 
Eskimo diet that cannot be acquired from a wide  variety of other sources. 3) 
There are a number of alternative wildlife resources within  reach  of  whaling 
villages that could replace bowhead  whales in the Eskimo diet. These include 
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seals, walruses, gray whales, birds, fish, and  possibly  polar bears and caribou. 4) 
Any forced change in whaling practices will  have a major  impact  on the cultural 
well-being  of North  Alaskan Eskimos. 5 )  Proposed regulations or other control 
measures should  be subject to consultation and close cooperation with leaders of 
the Eskimo  community. 
Two  management initiatives, in addition to the establishment of a bowhead 
catch quota, were supported: 1) recognition of the legitimacy  of  using  modern 
technology  in the conduct of subsistence whaling,  and  improvement of weapons 
in order to reduce the struck-but-lost rate; and 2) further investigation of the 
desirability  and feasibility of replacing  bowhead  whales  with  gray  whales in the 
Eskimo catch. 
The  panel  meeting’s examination of inter-disciplinary questions arising  from 
the IWC’s request for management advice was less than rigorous. There were  no 
agreed working definitions of aboriginal and subsistence whaling. Although 
cultural anthropology is admittedly a non-quantitative science, the Cultural 
Panel  should  have addressed more  fully such questions as: 1) Has there been a 
real increase in  hunting pressure on  bowheads  during the past three decades? 2) 
Are there unique items important to the material culture of Alaskan  whaling 
villages that can only  be acquired from  bowhead  whales? 3) Are there appreci- 
able differences in the degree to which  individual  whaling  villages  maintain their 
links  with the past? and 4) How does  the present-day Eskimo  whaling culture 
differ  from that of former times  in quantitative terms? 
The various reports of the panels  and  working roups are valuable documents. 
However, such ad hoc handling of non-biological data is inadequate to the 
Commission’s needs. Creation of a permanent committee, parallel to the Scien- 
tific  Committee,  with a mandate to gather and evaluate non-biological technical 
data is, in our opinion, long overdue. 
The Technical Committee’s Working  Group  on  Subsistence/Aboriginal  Whal- 
ing met in Washington, D.C., on 3-5 April 1979 to develop a regime for the 
aboriginal  bowhead hunt in Alaska and, if appropriate, one for other aboriginal 
hunts as well. Its proposed scheme  was  not  implemented by the Commission at 
its July 1979 meeting. 
THE U.S. GOVERNMENT’S RESPONSE 
The controversy in the U.S. resulting  from the proposed zero catch quota for 
bowhead whales led to a series of hearings in  Alaska  and  Washington, D.C., and 
the hasty preparation of a two-volume environmental impact statement (Anon., 
1977b). The eventual decision by the U.S. government to resist the IWC 
Scientific Committee’s recommendation has badly tarnished its reputation as an 
advocate of whale conservation (Storro-Patterson, 1979). 
Two domestic laws have complicated the U.S. position  on bowhead-related 
issues. The  Marine  Mammal Protection Act of 1972 was passed  by  Congress 
only after the Alaskan  lobby  had  been assured that native  hunting  rights  would 
be  maintained (Anon., 1972). The  Act  exempts  “any Indian, Aleut, or Eskimo 
who  dwells on the coast of the North  Pacific  Ocean or the Arctic  Ocean”  from 
the general prohibition on the taking of marine  mammals. It does require that 
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their hunting be done only “for subsistence purposes” or “for purposes of 
creating  and  selling authentic native articles of handicrafts  and clothing,” and 
that it  not  be “accomplished in a wasteful manner.” It is  important to note that 
native  whaling  is subject to further regulation  under the Marine  Mammal Protec- 
tion  Act if the stock being  fished  is  judged to be “depleted” by the Secretary of 
Commerce. 
The  Endangered Species Act of 1973 (and as amended in 1978) went  no further 
toward protecting the bowhead from native hunting than had any previous 
international  agreement or domestic  law. Indians, Aleuts, and  Eskimos  who are 
Alaska natives and reside in Alaska, as well as non-native  permanent residents 
of native  villages  in Alaska, are allowed to continue  hunting for endangered or 
threatened species so long as “such taking is primarily for subsistence pur- 
poses” and is not done in a “wasteful manner.” Subsistence, as defined  in this 
act, encompasses the “selling of any  portion of fish or wildlife  in  native  villages 
and  towns in Alaska for native  consumption  within  native  villages or towns.” In 
addition, non-edible byproducts, including “authentic native articles of hand- 
icrafts and clothing,” can be  sold  in interstate commerce. Regulation of native 
whaling  by the Secretary of Commerce  is  permitted  only if the taking  “materially 
or negatively affects the threatened or endangered species.” We cannot imagine 
a situation in  which a genuinely “endangered” species of large mammal  would 
not  be  materially or negatively  affected  by an exploitation  regime that removes, 
by  killing or seriously  wounding,  more  than the assumed  sustained or replace- 
ment  yield. 
SUMMARY OF THE BOWHEAD PROBLEM 
The Scientific  Committee of the International Whaling  Commission  has deter- 
mined that the depleted Bering Sea stock of bowhead  whales  is  unable to sustain 
the existing rate of removals  by the Alaskan  Eskimo fishery, including a high 
landed catch and  an even higher struck-but-lost component. The International 
Whaling  Commission  and  domestic  regulatory  agencies in the U.S. have  tried 
unsuccessfully to strike a balance between the biological  risk of extinction  and 
the socio-political consequences of attempting to regulate, or even stop, this 
controversial fishery. 
Effective  management  has  been frustrated by: 1) inadequacy of biological data 
concerning the stock; 2) lack of agreement  on  what constitutes aboriginal  and 
subsistence whaling; 3) disagreement about the importance of bowhead  whaling 
in the nutritional  and cultural life of the Eskimo  communities;  and 4) general 
absence of legislative or bureaucratic means for addressing  non-biological ques- 
tions.  Eskimo hunters have reacted to management  initiatives  defiantly.  They 
have no evident history of self-imposed whale conservation practices, apart 
from the inherent efficiency of traditional whaling techniques. Local  seasonal 
abundance of whales is interpreted by the Eskimos as adequate testimony to the 
health of the regional  biological stock. 
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DEFINITIONS 
Without an agreed lexicon, those who debate the Bowhead  Problem  talk in 
vain. If  key terms are defined, the participants can evaluate the non-commercial 
fisheries against a common set of standards - whether they  be for bowhead, 
gray, humpback, sperm (Physeter macrocephalus), or any other of the great 
whales, and  even the lesser sorts. 
In Table 1 we present a list of  key terms with proposed definitions. We  make 
no pretense of being expert linguists or etymologists. What is important, in our 
view, is that parties to debate on the Bowhead Problem share a common 
understanding of the terms in this specific context. Our  table of definitions  is 
offered as  a starting point for critical discussion. 
Table 1 .  Proposed definitions. 
Terms Proposed  Meaning 
A. aboriginal  whale  fishery  By  endemic  (autochthonous)  local  people,  for 
a period  exceeding  locally  documented  history, 
the  products of the  fishery  being  used  locally. 
WHO 
B . non-aboriginal  whale  By  people  who  can  be of diverse  heritage  but 
fishery  who  come  tog ther  for the  common  pu pose of 
capturing  whales  and  processing  whale 
products  for  personal  consumption  and/or 
monetary  gain,  for  which  the  history  is  usually 
well  documented. 
A. local  whale  fishery - Conducted  at  or  near  the  area of permanent 
occupancy of the  group  pursuing  the  fishery. 
B. regional  whale  fishery  Conducted,  at  least  in  part,  well  outside  the 
WHERE 
area of  permanent  occupancy  of  the  group 
pursuing  the  fishery. 
1. primitive  whaling As developed in prehistoric  times,  carried out 
using  implements  and  techniques  associated 
with  entrapment,  driving  andlor  netting,  the 
hand  harpoon-line-drogue  method, or 
poisoning  or  bacterial  methods. 
WHEN 
2. 19th  century  whaling As developed  in  historic  times,  based  on 
harpoon-fastline-open  boat  techniques, 
pursued  from  shore  or  from  sailing  mother 
ships, using a lance for the kill and oar- and/or 
wind-driven open boats. 
3. modern  whaling As developed  mainly  since ca. 1860, based  on
mechanical  means  of  transport  and  the 
common  application  of  firearms  and  explosives 
in  the  killing  of  whales. 
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A. subsistence whale fishery 
WHY 
B. commercial whale fishery 
Conducted by a cohesive community of people 
who  have at least a partially  non-cash 
economy, the products of the fishery being 
clearly intended for local consumption, a 
significant  portion as human food. 
Conducted by anyone for the main or ancillary 
purpose of selling one or more products in a 
cash economy. 
1. traditional whaling  With techniques and  implements  long  fixed in 
the culture of the hunting group, which  itself 
has a history of such  whaling  spanning  many 
human generations, and  largely  depending on 
material cultural items gathered or produced 
locally  (and exclusive of engines  and 
explosives). 
HOW 
2. transitional whaling  With traditional methods, but modified by 
introduction of such implements as firearms, 
explosive projectiles, and  mechanized  means 
of transport. 
3. mechanical  whaling With techniques and  implements centered on 
the use of explosives and engines, usually (but 
not always) involving deck-mounted cannons, 
explosive grenades, direct fastening to the 
whale, and diesel, gas or steam-powered boats 
and ships. 
a.) shore-based Conducted directly from  land or ice, or by one 
whale fishery or more vessels that catch the whales  and 
deliver the carcasses for land-based 
processing. 
b.) pelagic  whale Conducted by one or more vessels that catch 
fishery the whales  and process them on board, or 
deliver the carcasses to a floating  processing 
ABORIGINALjSUBSISTENCE WHALE FISHERIES WORLDWIDE 
Despite its professed intention to do so (Anon., 1978), the IWC Scientific 
Committee  has  not conducted a review of the impact of aboriginallsubsistence 
whale fisheries on stocks around the world. At its annual  meeting  in 1978, a 
working document titled  “Collection of Scientific  Data  from  ‘Aboriginal’  Whale 
Fisheries” was tabled by one of us (E.D.M.), but it was not discussed or 
accepted for publication by the Commission. We strongly believe that the 
general review, as proposed by the Scientific  Committee in 1977 (Anon., 197% 
is essential and overdue. In order to give perspective to the Alaskan  bowhead 
fishery  and to stimulate discussion of the wider  implications of its management, 
we have presented a tabular summary of  worldwide fisheries for large  whales 
Table 2. Existing fisheries for large  whales that can be  regarded as aboriginal, local, primitive, subsistence, or traditional. 
WHO  WHERE  WHAT  WHEN  WHY  HOW  CLASSIFICATION  SOURCES 
West Greenlanders Along the  west A variety of  small Balaenopterids  For local 
of mixed European  coast of Greenland.  cetace s,  a.  since the  late  odem, 1967; Mitchell, 
and Eskimo 
subsistence, mainly small fishing 
lo (+)  humpbacks 1700's. possibly  meat  at  present.  vessels with 
ancestry  and  a few hundred longer (bowheads 
subsistence, 1975; Kapel, 1975; 
mounted  whaling transitional  and 1977a;  1977b;  1978; 
minkes per annum,  taken  for  hundreds,  cannons; small mechanical, 
plus a few sperm, perhaps thousands 
1979; Kapel and 
fin,  and possibly of years, but not 
cetaceans,  shore-based.  Peterson, 1979. 
other  large whales. hunted  seriously  whales, by rifle 
including  minke 
and harpoon  from 
small boats. 
From  cutters  and Aboriginal, local,  Rink, 1877; Vibe, 
since 19th 
century). 
Local  fishermen of Coastal  waters of  Mainly sperm  Since  early  days of  Oil and  meat  sold  Open boats  and  Non-aboriginal,  Clarke, 1954;  1956; 
Portuguese 
ancestry. 
the  Azores  and  whales of both pelagic open-boat  commercially;  hand-harpooning;  local, 19th century,  Venables, 1968; 
Madeira.  sex s,  presently whaling from some  by-products  recently  motor commercial, Housby, 1971; 
some  delphinids; sailing vessels - (e.g. leather, launches used to traditional  and Maul  and Sergeant, 
right whales  taken possibly as early  as  tendons) used  tow  whaling boats  transitional, 1977; 
occasionally  at mid  18th century.  locally;  scrimshaw within attacking  shore-based. 
Madeira. 
Compton-Bishop et 
a/., 1980. the basis of a  distance of whales. 
cottage  industry. 
Local  inhabitants  Coastal  waters of Humpbacks  Since 19th century, Meat  of 
of Caribbean  th   Gren dines,  preferred  at when technology of humpbacks and  and local, 19th century,  S llivan, 1970; 
islands; of mixed especially  St. Bequia,  where 5 or pelagic open-boat  some  odontocetes  hand-harpooning;  subsistence  and  Adams, 1971;  1975; 
ancestry (mainly Vincent,  Bequia less, usually whaling was  commercial, Caldwell  and 
African and 
sold  and consumed small 
and St.  Lucia.  females  and young, transferred to the  locally; much of oil deck-mounted  transitional, 
European).  a e  taken  per  islanders.  exported until cannons used in shore-based. Winn et a / . ,  1975; 
Caldwell, 1975; 
Open (motor)  boats  Non-aboriginal,  Rathjen and 
annum; pilot recently. some areas.  Gaskin and Smith, 
whales, sperm 
whales  and  other 
odontocetes most 
important  at St. 
Vincent  and  St. 
Lucia. 
1977; Fenger, 1913. 
P 
X 
m r r 
e, 
I 
P 
P 
P 
Inupiat  and Tupik  Along  Alaskan and  Bowhead,  gray,  For at  le st a Mainly local Open boats  Aboriginal,  local,  Heizer, 1938;  1968; 
people,  some of Canadian  coasts of minke,  and  beluga  thousand  years,  consumption; some  propelled by hand  modern, Van Valin, 1945; 
mixed Bering,  Chukchi,  whales in Alaska; possibly  much barter of meat to (or sail  at St.  subsistence and Maher, 1960; 
white-Eskimo  and  Beauf rt  Seas; mainly belugas  in longer.  i land settlements;  Lawrence  Island)  p rtially Maher  and 
ancestry, in Alaska  along  Siberian  C nada; mainly baleen  and some  in spring;  commercial, Wilimovsky. 1963; 
and western 
Canada;  Chukchi,  and Bering Seas.  whales, with a  few 
coasts of Chukchi gray and beluga  one of  bowheads motorboats in fall; transitional and Johnson et a / . .  
used for darting gun (bomb mechanical, 1 9 6 6 :  Davidson, 
Koryak,  and  bowheads, in handicrafts in lance);  shoulder shore-based. n.d.;  Bockstoce. 
Eskimo  people of Siberia.  cottage  industry; gun; belugas and 1976a; Marquette, 
northeast  Siberia.' some  baleen  sold gray  whales  shot 1976; 1978; 1979: 
intact with rifles; Slwooko. 1977; 
commercially. block-and-tackle, Anon., 1979a; 
snowmobile,  and  Steensby, 1917; 0. 
tractor  for towing Schaefer  letter in 
and hoisting; Anon., 1979~; 
commercial catcher 
boat  used for 
Johnson et a/. , 
1980; Bogoras, 
bkleen whale 1904-09. 
harvest in Soviet 
Arctic. 
Native  Near  th Tong   Humpback  whales,  Since mid-lnh ' Meat and  blubber Open Aboriginal, local, Ruhen. 1966; 
Polynesians.  Islands,  especially of which up to 9 century.  presumably  boat-harpoon-fixed 19th century,  Cawthorn, 1979. 
Ha'Apai and taken in one  year  consum d  locally. line (or drogue?)  subsistence, 
Vava'U.  recently; mainly technique.  traditional or 
pregnant  females,  transitional, 
females with shore-based. 
calves,  and  calves. 
of Indonesia. 
Indigenous  natives  Around  Timor  Various small 
Archipelago, 
From  early  times, All products used In  earlier  times,  Aboriginal,  ocal,  Weber, 1902;  1923; 
cetaceans,  perhaps  active in  1899-1900 locally. open  boats  nd 19th century  andlor  Barnes, 1974; John 
mainly near  up to 40 sperm when  visited by hand-harpooning;  m dem,  G d an,  pers. 
Lembata  Island.  whales, mainly  Siboga Expedition.  presently  a  vessel  subsist nce,  comm.
small individuals; with a mounted transitional, 
and  occasionally  cannon is used.  shore-based. 
balaenopterids. 
small 
differences in technology  and  utilization  patterns within this region. 
'We have  followed  Heizer (1938) in  recognizing one whaling tradition along the  shores of the Bering, Chukchi, and Beaufort  seas,  although we are well aware of the  present-day 
e 
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that are considered to  be, according to  our definitions in Table 1 ,  some  combina- 
tion  of aboriginal, local, primitive, subsistence, or traditional whaling  (Table 2). 
THE ALASKAN ESKIMO WHALING CULTURE 
The Alaskan Eskimo whaling culture is ancient and complex. The taboos, 
songs, rituals, and festivities associated with  the  hunt  formed a significant  part of 
the social  and  religious  life of  whaling  communities (Murdoch, 1892; Rainey, 
1947; Spencer, 1959). Hierarchical relationships within the community were 
determined  largely according to organization of the whaling crews - the umelik, 
or boat captain, being the closest thing in Eskimo society to a leader or chief. 
Much of the yearly calendar of the North  Slope  Eskimos  revolved around 
preparations for the whale hunt, its actual conduct, processing of the whales, 
and feasting. Although descriptions of early Eskimo  whaling  generally are not 
quantitative, Rainey (1947) attempted to outline the yearly cycle at Point  Hope 
before 1900. 
During fall, dwellings  and  ceremonial structures were  readied for winter, and 
various celebrations took place. Many  of the ceremonies centered on the hope of 
ensuring success during the following  spring  whaling season. Little hunting  was 
done in the fall, as the people  usually  had adequate caches of whale, walrus, seal, 
and caribou to last until the ice  was  safe for winter seal  hunting.  However, a fall 
hunt  for  bowheads apparently occurred at Point  Hope in the days before  com- 
mercial  whaling (Rainey, 1947:263), and such a hunt  has taken place  more or less 
continuously at Barrow (Spencer, 1959:349). 
“During  all the winter months, from  November to April, the daily task of 
every able-bodied man was to hunt seals from daylight until dark” (Rainey, 
1947). The children and  old  people  fished for crabs and  “tomcod.” Preparations 
for whaling  were an under-current of  life  in winter. Wooden  paddles  and spear 
handles were scraped in January, and sealskin floats were constructed in 
February. 
Before the first whales were  sighted  in late March or early April,  the boats 
were  made ready - if possible they were  refitted  with fresh sealskin coverings. 
Spring whaling and its elaborate attendant rituals occupied virtually all the 
people’s energies until about the first of June. The season culminated  with a 
grand feast and the joyful communal blanket-toss (Rainey, 1942). 
Toward the end of spring whaling, certainly by late May and sometimes 
through early July, seal and  bird  hunting  replaced  whaling  in importance. The 
open water of summer,  from July onwards, allowed  families to undertake camp- 
ing and trading holidays. Food  was  readily  available.  White  whales or belugas 
(Delphinapterus leucas) could be netted; birds were snared and their eggs 
gathered; some people fished; others hunted walruses hauled out on land. 
Caribou hunting was considered the most important summer occupation 
(Rainey , 1947). 
More recent observations at Point  Hope (pers. comm. to E.D.M.  from the late 
D.C. Foote at Point  Hope  in 1967) and  Wainwright (Nelson, 1969) suggest that 
this general pattern still holds. Notable changes have  been  made, however, in 
hunting  technology (see below), and opportunities for salaried or wage  employ- 
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FIG. 3 .  “Keeloun” or tambourine-type drum, here illustrated from the eastern Arctic (Frobisher 
Bay area; Hall, 1 8 6 4 ,  Vol. 2: 198), was typical of Inuit whaling throughout the Arctic. In the east, it 
was  made  of deerskin or the skin of a whale’s liver (Hall, 1864), stretched over  a whalebone hoop; in 
the west, it was made from the skin of the bowhead’s liver, or it could also be made of split seal or 
walrus bladder, with a  spruce frame (Oswalt, 1967: 230). 
ment  now compete with  hunting  and  gathering for the time  and  energy of the 
people  during  all seasons. 
No recent review of the material culture of the North Alaskan  Eskimos  has 
been made. It is difficult, therefore, to compare its present status with that 
described by Murdoch (1892), Spencer (1959) and others. Given the changing 
nature of modem Eskimo life, we are uncertain about the existence today of an 
identifiable  whale cult such as that described by Lantis (1938) at many  of the 
settlements. 
One of us (E.D.M.) was told, while  observing the whale  hunt at Point  Hope in 
1967, that there was one artifact in the material culture related to the whale  cult 
of the local  Tikerarmiut hat could  be  supplied  only b the bowhead  whale.  This 
was a ceremonial  drum head, or tambourine skin, fashioned  from the membrane 
encasing the whale’s  liver (Fig. 3). The Point Hope people are known  to  have 
used the “skin” of the bowhead’s liver and lungs for drum heads (Rainey, 
1947:261; and see photographs in Gruening, 1942, and Evans and  Underwood, 
1978), but we do not  know whether alternative substances could as easily  have 
700 E. MITCHELL and R.  R. REEVES 
been  used (e.g. would the gray  whale’s  liver  and  lung “skins” serve the  same 
function?). At Point  Barrow the drum  head  traditionally was “a sheet of the 
peritoneum of a seal,” which  could  be  patched as necessary  using “pieces of the 
crop of the ptarmigan” (Murdoch, 1892:385-388).  Split  seal or walrus  bladders 
were  used for making these tambourine-type drums in some parts of Alaska 
(Oswalt, 1967:230). In the Eastern Arctic the whale’s  liver “skin” or deerskin 
was  used (Hall, 1864). Certainly the need for a membranous  drum head, or any 
other material artifact for that matter, has  not  been  made a major  issue  by the 
Eskimos in their resistance to regulation of the whale hunt. We assume, then, 
that either acceptable substitutes are available or that parts of the bowhead are 
no  longer  used  in the manufacture of ceremonial items. 
While  many  of the whaling songs, taboos, and  ceremonial observances have 
been  lost over the years, the whaling  tradition  is  still  perceived by the Eskimos as 
an essential connection with their past  and as a meaningful  elaboration of their 
distinctiveness as  a race. The Cultural Panel  at the 1979 Seattle meeting (Anon., 
1979c) summarized its view of the importance of  whaling today, as follows: 
“The complex of whaling and associated activities is  perhaps  the  most 
important  single element in the culture and  society of north  Alaskan  whale 
hunting  communities. It provides a focus for the ordering of social  integra- 
tion, political leadership, ceremonial activity, traditional education, 
personality values, and  Eskimo identity.” 
The late mayor of the North Slope  Borough,  Eben Hopson, (Anon., 1978-79), 
“[The  whale]  is the center of our life  and culture. We are the People of the 
Whale. The taking  and  sharing of the whale  is our Eucharist and Passover. 
The whaling festival is our Easter and Christmas, the Arctic  celebration of 
the mysteries of life.” 
A significant aspect of the Alaskan  whale  cult  is its affinity to the whale cults 
found in other parts of the Northern Hemisphere. In her  definitive  study of this 
question, Lantis (1938)  concluded that “elements of the whaling  ritual so overlap 
each other in distribution that they are like a chain  connecting the whaling tribes 
in the whole area from Kamchatka to Hudson  Bay (perhaps some  day  we  can  say 
with certainty: from Japan to Greenland) and  from  Point  Barrow to the coast of 
Washington.” We hasten to point out that in portions of this broad arc of cultural 
hegemony, bowheads have  probably never been present. In other words, whal- 
ing traditions (cults, if you  will) very similar to those of northern Alaska  have 
been  developed and maintained, though  with other target species, such as gray 
and  right  whales (Heizer, 1968; Mitchell,  1979). 
put  it  more  simply: 
THE MEANING OF SUBSISTENCE 
Subsistence, according to Webster’s Third New International Dictionary of the 
Engtish Language Unabridged, refers to the “means of subsisting: as a: the 
irreducible  minimum (as of food  and shelter) necessary to support life . . . b: a 
mode  of obtaining or  a source of the necessities of life . . . c: a source or supply of 
food.” The terms “livelihood” and “living” are given as synonyms in this 
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dictionary  and  many others. However, if such  synonymy is accepted, then  all 
whalers  would  be “subsistence” whalers, for whaling  is their livelihood,  their 
means of support. Clearly, if the term “subsistence” is to be of any use in 
debating the Bowhead Problem, a much  more  narrow  definition  is required. The 
1904 edition of The Century Dictionary and Cyclopedia defines a subsistence diet as 
“the lowest  amount of food on which  life can be supported in health.” All the 
dictionaries we have consulted refer, at least by implication, to a quality of 
sparseness which is connoted by the term subsistence. In common usage, a 
subsistence life  is taken to mean one in which the individual  is  closely attuned to 
the bare  means of survival. 
In  sharpening our own  understanding of subsistence, we have  found a discus- 
sion by two authoritative ethnographers to be especially  helpful  (Driver  and 
Massey, 1957:  175). They  took subsistence to mean the direct acquisition offood. 
We recognize (after Driver  and  Massey)  five  modes of subsistence living:  hunt- 
ing game,  fishing,  gathering wild plant foods, farming,  and  milking or slaughter- 
ing domesticated animals. By inference, we propose that hunting for cash  with 
which to buy  food  and other articles is not subsistence. The  trapping of foxes for 
pelts  and the hunting  of walruses for ivory, for example, are outside our defini- 
tion, as the principal products are cash commodities whose value depends 
directly on a commercial marketing system. By our definition, the Alaskan 
bowhead  fishery is primarily a subsistence endeavor, although the commercial 
utilization of the baleen and bone  make  it  partially outside the definition (see 
Table 2). The  modern Inupiat culture has  been  described as “an admixture of 
both a subsistence and cash economy” (Worl, 1978).  We agree  with  this charac- 
terization. 
Given that the Alaskan  bowhead  hunt is mainly a subsistence fishery, to what 
degree does it  fulfill the nutritional requirements of the.  Alaskan Eskimos? In 
1977,  when the Bowhead  Problem  was posed, there was  little  understanding of 
the bowhead’s nutritional importance. In the environmental  impact statement 
prepared by the U.S. government (Anon.,  1977b), the fear was expressed that 
“the shift  from dependence on whale products to the cash economy  food  stuffs 
which are available to the villages  may  lower the nutritional  value of the total 
food consumed.” Even more graphic were statements like the following: 
“According to dietary standards and  from a nutritional  point of view, the meat, 
muktuk  and  oil  of the bowhead are vital to the Eskimo diet” (Anon., 1978-79). 
The  implication  was that, metabolically, the North Slope  Eskimos  could  not  live 
without  whale products, and in particular bowhead  whale products. 
The findings of the IWC’s Nutritional Panel (Anon., 1979c), based on an 
assessment of available data, did not support such assertions. No “unusual 
nutritional requirements” could  be attributed to Arctic Eskimos. Even a well- 
rounded diet of “Western-type foods” would be an adequate substitute, nutri- 
tionally, for a diet consisting of whale, seal, and other “country foods.” Howev- 
er, there is no reason at present for the North Slope  Eskimos to reduce their 
reliance on “country foods,”  as various forms of  wildlife are still  locally abun- 
dant. No special nutrients found in bowhead  meat or muktuk  could  be  identified 
that are not also found in the tissues of readily  available alternative species like 
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seals and  white whales. Lest there be  any doubt, the Panel stated explicitly that 
“any  risk to survival of the bowhead  whale  which  may  be  posed  by the con- 
tinuance of aboriginal  whaling cannot be justified on  nutritional grounds.” 
The Cultural Panel (Anon., 1979c)  pointed out that: “To the social scientist, 
‘wants’ are quite different from ‘needs.’ ” In their view, local needs for certain 
items, like bowhead whales, cannot be equated with the need for vitamins, 
energy, or protein. Taste (wants), it is true, may be part of the essence of 
“culture.” When it  comes to our conditioned preferences for certain kinds  of 
food, some of us will be reluctant to abandon them even when faced with 
starvation (Driver and  Massey, 1957:  175).  In a world  of plenty, there would  be 
no  argument for abridging the right of Eskimos to  eat what  they  will.  However, 
we do  not accept the proposition that a people’s preference for a particular way 
of hunting or  taste for a given type of food  should  allow  them to exterminate 
another species. 
We  would add a further proviso to  our working  definition of subsistence. No 
resource base is’inexhaustible. Once modern medicine and modern hunting 
devices are introduced to a subsistence culture, the possibility of resource 
over-exploitation, with no resultant control of the human population (e.g. 
starvation and privation), arises. Human  communities  can  live  off the land  only 
so long as their own  numbers are kept in check; there is a feedback cycle that 
must  come into play  .with  sufficient force to prevent irreversible damage to the 
resource base. Alternatively, a management regime, with quotas, seasonal 
closures, gear restrictions, and other effort limitations, can be instituted to 
ensure rational and sustained exploitation for subsistence purposes. 
BIOLOGICAL CONSIDERATIONS 
Much  of our concern for the biological  survival  of the Bering  Sea  bowhead 
stock stems from  what  we  know about the condition of other stocks of  right 
whales (Balaenidae). This broader perspective is  not  generally appreciated by 
Eskimos  and their partisans, who at times  seem  baffled by the scientific  com- 
munity’s solicitousness for what to them appears to be a large  population of 
whales (Anon., 1972; G .  C. Ray, quoted in  Morgan,  1973; Silook, 1978), or one 
definitely on the increase (Bockstoce, 1976b; Marquette, 1977; Evans and 
Underwood, 1978). 
Although  black  right  whales (Eubalaena glacialis) were for centuries the 
mainstay of coastal  whaling in  temperate regions and  an  important  target of 
high-seas  whalers,  they now exist  in only portions of their once  wide range, 
and even there  as  but small, remnant stocks (G. M. Allen, 1942 [19721; K. R. 
Allen, 1974:357). Despite  nearly complete protection since the 1930’s, there 
is little consistent evidence of recovery, particularly  in the Northern Hemis- 
phere. 
The  Bering  Sea  bowhead stock, much reduced as it  may be, is the only  one of 
four or five separate populations that persists in  what  can  be considered viable 
numbers. The Spitsbergen stock east of Greenland, once probably the largest, is 
all but extinct (Reeves, in press). The populations in Davis Strait, Baffh Bay, 
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Hudson  Bay,  and Foxe Basin  may  be 515% of what  they  were in the early 18th 
century (Mitchell  and Reeves, in press b). Finally,  an  isolated  population in the 
Sea of Okhotsk  now consists of  only a few  whales,  compared  to at least 6500 in 
the early 1800’s (Mitchell, 1977; Anon., 1978). 
There is nothing to be gained in attempting to assign blame to particular 
nations or ethnic groups for the now  marginal status of this once widespread 
family  of whales. It seems to have  been  common for all  maritime  peoples to hunt 
whales  on whatever scale their level  of  technology  would  allow.  Unfortunately 
the right  whale family was  poorly  equipped to resist the efforts of even the most 
primitive hunters. Right  whales  (including  bowheads) occur close to shore, swim 
slowly, are comparatively easy to kill,  and  conveniently  float  when dead. These 
attributes, along  with their high  yield  of blubber  and  whalebone (baleen), made 
them the “right” whales for hunting, thus the English common name of the 
group. 
While  right  whales are individually  valuable  and  relatively  easy to harvest, 
they  have  not  shown a high degree of biological resilience. In retrospect, it  might 
be  said that they were not the right, but the wrong  whales to hunt! We  know  next 
to nothing about right  whale  population  dynamics:  age at maturation, ovulation 
rate, length of gestation and lactation, interbirth or calving interval, and  longev- 
ity.  What evidence there is (Donnelly, 1969; Payne, 1976; W. A. Watkins, pers. 
comm. 1979) suggests that they are slow to reach maturity and that females 
probably do not  give birth more  often  than at  a maximum once every two or three 
years. Natural mortality factors are unknown, but killer whales are known 
predators, and  bowheads are known to die  from  ice entrapment (Mitchell  and 
Reeves, in press a). 
The view expressed by the IWC  Scientific  Committee in 1977 - that there 
should be a complete moratorium on bowhead whaling - was based on a 
consideration of the risk of extinction (Anon., 1978). Natural disasters alone, 
such as ice entrapment or inability to reach preferred  feeding  grounds due to 
extreme ice conditions, could extirpate an  already  depleted  population (Vibe, 
1967). Any hunting mortality, then, increases the risk that some  critical  popula- 
tion size, at  which  decline to extinction due to natural  mortality factors alone  is 
irreversible, will  be reached (Allen, 1974). Not far from the Committee’s  minds 
was “the potential  pollution  hazard associated with  petroleum  development in 
the North American Arctic and  its  possible  critical consequences for stocks at 
low levels of abundance” (Anon., 1978). Given the instability of the bowhead’s 
biotope, the small fraction of initial population size represented by existing 
stocks, and the growing threat of environmental degradation, the Committee  had 
no choice  but o recommend a quota of zero. Mathematical analyses demonstrat- 
ing that a  “zero quota” is the only safe course were recently presented by 
Breiwick et al. (in press). 
Whatever the risks, whaling  has continued and  is  unlikely  to stop, advice from 
scientists notwithstanding. The impact of continued  hunting will  be  measured 
not  only  by the number of whales  killed or wounded,  but also by the age  and  sex 
of the animals  removed  from the population.  Judging  from accounts by  Cook 
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(1926) and  Bodfish  (1936),  it appears that Yankee  commercial  whalers in the 
1890’s and  early 1900’s responded to the high market  value of baleen  by  selecting 
for large whales and overlooking smaller ones whose baleen would give a 
comparatively poor return. Such a practice would  have  left a whale  population 
skewed in favour of young  animals  when the commercial  fishery  ended about 
1910-1920. Available information (Maher and Wilimovsky, 1963; Marquette, 
1976;  1978;  1979) suggests that, although  Eskimos  have  taken  whales of all sizes 
and  both sexes, the majority of the whales  they  land are immature. 
It is not clear whether the landed catch represents present population struc- 
ture. If it does, then the population  is  abnormally structured, because well over 
half  of the whales  landed since 1973 have  been  immature (Marquette, 1977;  1978; 
1979). Alternatively, there could  be a bias (i.e. selection) in the fishery, which 
wauld  mean that the landed catch is  not representative of present population 
structure. Another possibility  is that the hunt  is  not selective, but that the smaller 
whales are landed  more frequently. In this case, the kill might  be representative 
of the population, but the landed catch would  not be. Any analysis of population 
trends must take into account the possibility that the structure of the bowhead 
population  was substantially changed  during the commercial fishery. Continued 
selection of some type might have reinforced this abnormal structure. The 
possibility  of recruitment failure  and  population crash, with or without  hunting, 
cannot be  completely  ruled out (Anon., 1980a: para. 12.1). 
In  view of the Technical Committee  Working Group’s recommendation  con- 
cerning  gray  whale substitution, we consider here the biological appropriateness 
of  shifting  whaling  effort  toward this species. Fortuitously, the IWC Scientific 
Committee  has  completed a recent review of the eastern Pacific stock’s status 
(Anon., 1979d, and associated documents). A catch limit  of  178 gray  whales per 
annum has been  suggested for the Soviet fishery (Anon., 1979b).  Ohsumi  (1976) 
estimated a potential maximum sustainable yield of 250 gray whales if the 
population  originally  numbered 14 900. Recent estimates of present  population 
size are close to 15 OOO (Rugh and Braham, 1979). It would, therefore, seem 
reasqnable to assume that an  allocation of 50 or more  gray  whales to Alaskan 
Eskimos  could be  made  without  putting that whale  population at appreciably 
greater risk.  Problems of availability and cultural acceptability are considered in 
another section (see below). 
A peculiarity of the Bering Sea bowhead  population  is that its  spring  migration 
path.follows a narrow shore lead  along the North Alaskan coast (Braham et al., 
in press). This means that, in some years at least, virtually the entire 
population passes  within sight of one or more whaling villages, making it 
locally abundant.  This phenomenon leads to the perception on the part of the 
Eskimos that bowheads are plentiful. In fact,  they are now regionally scarce. 
Gray  whales, by contrast, do not  pass  through  Bering  Strait  until much of the 
ice has cleared from the  southeastern Chukchi Sea (Rice and Wolman, 1971), 
and  they forage in summer  across a broad expanse of both the Bering and 
Chukchi Seas. Consequently, the Eskimo’s perception of the  gray whale  may 
be that it is scarce in  northern  waters, which it is locally. Regionally, howev- 
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The  umiak,  usually driven by paddles, was the primary  means of transporta- 
tion  (Collins, 1892). Barrow  Eskimos apparently once used  caribou  hide (and 
later canvas) sails  (Durham, 1974), and the people of St. Lawrence Island, who 
use  sails  today (Slwooko, 1977), probably  had a similar tradition. The organiza- 
tion of  whaling crews, the sharing of whale products, and the myriad  of customs 
observed before, during, and after the hunt  were  all  part of the  whaling tradition 
(Lantis, 1938; Rainey, 1947; Spencer, 1959). 
Modern 
Firearms were introduced to Eskimos in the Bering Strait region in the early 
1800’s (Ray, 1975), but  it  was  not  until he arrival of American  whalemen  during 
the late 1800’s that explosives were incorporated into  Eskimo  whaling  technolo- 
gy (Murdoch, 1892; Sonnenfeld, 1960). The darting gun  (sometimes  referred to 
as the bomb lance) was  specially developed for whaling in the Arctic, and it 
quickly replaced the conventional Eskimo harpoon. The  beauty of the darting 
gun  is that it  allows the simultaneous attachment of a harpoon-line-float array to 
the whale  and the discharge of an explosive missile (or bomb) into the animal’s 
flesh.  The conventional lance was  largely  replaced  by the shoulder gun, which 
also fires a bomb at the whale. These  two  implements  have  become the principal 
weapons  used  by the Eskimos in  Alaska for killing  bowhead  whales  (Bailey  and 
Hendee, 1926; Rainey, 1941; Marquette, 1976). Gray whales and belugas are 
killed  with  rifles  (Murdoch, 1892; Maher, 1960; Marquette, 1976). 
The  umiak  is  still the main  vessel  used for stalking  bowhead  whales in the 
spring  ice-lead hunt (Marquette, 1976). Sails are used  regularly at St. Lawrence 
Island (Slwooko, 1977), but elsewhere paddles are used  exclusively (Murdoch, 
1892). During the fall open-water hunt, wood or aluminum boats, driven by large 
outboard or inboard motors, are used  (Maher  and  Wilimovsky, 1963; Nakashi- 
ma, 1977; Marquette, 1978). Block-and-tackle are used for hauling  dead  whales 
onto the ice in spring (Marquette, 1976), and trucks and tractors are used 
sometimes for dragging  them onto the beach in fall (Nakashima, 1977; Durham, 
1979; our Fig. 5) .  Modern  Eskimo  whalers  communicate  with  one another by 
radio (Nakashima, 1977; Worl, 1978). One of us (R.R.R.) was present at Kakto- 
vik in September 1978 when a single-engine aircraft chartered by a whaling 
captain was  used to scout for whales; we do  not  know the extent to which aircraft 
are used for reconnaissance by the whalers. 
There are few  published sources that compare the present-day hunt to earlier 
hunts on the basis of crew composition and hierarchy, principles  of  sharing  in the 
products, and the various songs, taboos, and rituals that once characterized the 
whale cult. Many  of these characteristics have  been  modified or lost (Spencer, 
1959; Marquette, 1976; 1978; 1979). However, there is reason to believe that 
much  of the integrity or spirit of the hunt, as conducted in pre-contact times, 
remains, particularly at Point  Hope (Rainey, 1947; Marquette, 1976;  1978; 1979). 
Evaluation 
The extent to which present-day bowhead  whaling honors the whaling herit- 
age  of the Inupiat is an open question. There have  been dramatic changes in 
technology over the years. Much of the privation and  risk that attended the hunt 
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FIG. 5 .  Gray whale killed near Barrow Village, September 11,  1958 (Photo by S .  Nathanson, from 
Maher, 1960: Fig. 2). During the fall season,  tractors, like the  one in the background, are often used 
for dragging a killed whale onto the beach. The circular white scars on the whale’s skin are barnacles 
or their attachment sites, cited by some as a reason for the unsuitability of gray whale muktuk as a 
substitute for bowhead muktuk. The people of St. Lawrence Island relish the meat of the gray whale 
(Marquette, 1979). 
in earlier times has been reduced by store-bought goods and modern com- 
munication  and transportation devices. Today’s  whaling captains invest at least 
$9000 in gear and  spend $2000 to feed  and  maintain  a  crew (Bocktstoce, 1977). In 
spite of this high cost, whaling  effort  steadily  increased  during the 1970’s, due in 
large part to the cash made  available by “petroleum exploration  employment 
and settlement of compensation claims  relating to land  rights” (Anon., 1978). 
“While the aboriginal system was independent of the market economy, the 
contemporary whaling system is dependent on an access to cash income to 
purchase technological equipment manufactured in the capital [ist] system” 
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(Worl, 1978). Still, it  is  difficult  to  measure the degree to which these “Western 
embellishments” (Sonnenfeld, 1960) have  eroded the conservative nonmaterial 
culture of the Eskimos. 
As for the consequences of changed  technology  to the whale  population, we 
can speculate with  more assurance. The problem of excessively high struck-but- 
lost rates, which  we judge to be crucial, is  not  new.  Misuse of the shoulder  gun 
apparently has occurred ever since the device was introduced (Sonnenfeld, 
1960; Durham, 1974). There is  little  doubt that failure to fasten to whales  (with 
the darting  gun)  before  shooting  (with the shoulder  gun)  is a major cause of 
struck whales  being lost (Fiscus and Marquette, 1975). Whalers are known to 
stand  on the ice  and fire the shoulder gun (Murdoch, 1892; Bailey  and Hendee, 
1926; Rainey, 1942; Morgan, 1974), a practice that ensures a high struck-but-lost 
rate. According to Nelson (1969:219), in all North Slope  villages  except  Point 
Hope, “whales are first shot with a ‘bomb’  from a shoulder gun.” 
Another  major reason for the escape of a high proportion of struck whales  is 
malfunctioning  of the darting gun (Fiscus and Marquette, 1975). The fuse and the 
keeper are the weak  points  of the bomb.  Whales  frequently escape when the 
implanted  bomb  fails to explode. Misfires  can occur when the keeper  fails to 
break, the fuse does not ignite, or the powder is wet. The bombs for both the 
shoulder gun and the darting gun are provided through the Alaska Native 
Industries Co-op Association. They are manufactured by the Naval  Gun  Com- 
pany, Doylestown, Pennsylvania, using a design  basically  unchanged  since the 
introduction of the bombs to the arctic fishery  during the late 1800’s (Fiscus and 
Marquette, 1975). In October 1977 the manufacturer  met  with  Eskimo whalers, 
and subsequently some  modifications in the design of the guns  and  bombs  were 
made  (Braham et al., 1979). 
The use of machines  in the modern  aboriginal  whale  fishery increases its 
potential  impact on the whale stock. Snowmobiles  make  travel to and  from the 
ice  camps faster and  more  regular  during the spring  hunt  and may  allow  more 
hunters to spend more time hunting whales than in pre-snowmobile days 
(although the relative efficiency of snowmobiles  and  dogteams may  vary accord- 
ing to circumstances). Certainly the use of motorboats has  widened the scope of 
fall  whaling at Barrow  and Kaktovik (Durham, 1979). 
SUBSTITUTIONS/ALTERNATIVES 
The idea  of substituting one source of food for another is  not  alien to Eskimo 
culture. It is in fact the willingness to make  such  tradeoffs that has made the 
culture so resilient. The Cultural Panel (Anon., 1979c) referred to “the adoption 
of ecological strategies that allow the population to exercise considerable flex- 
ibility  in  meeting their needs,” deciding  “which resources to  use  and  employing 
a wide  range of techniques.” 
Nelson (1969:6) referred to the ability of the Wainwright  Eskimos “to turn 
from one resource to  anather when  it is necessary to do so.” In years when no 
bowheads  were taken at the whaling  villages, “hunting efforts shifted to another 
species, mainly  walrus at St. Lawrence Island and  caribou farther north” (Evans 
and Underwood, 1978). It has been suggested that the increased harvest of 
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bowheads  during the 1970’s  was a predictable, adaptive response  on the part of 
the Eskimos to their own  population increase and the decline in availability of 
caribou (Anon., 1978; Peterson, 1978). 
In  assessing resource alternatives, it is necessary to consider each whaling 
village separately. “There are great  differences  among the [whaling]  communi- 
ties in their dependence on the bowhead” (Peterson, 1978). For instance, at St. 
Lawrence  Island there are two whaling  villages,  Savoonga  and  Gambell,  which 
share their whale catch equally (Marquette, 1979). Walruses  and  seals are, by 
far, the preferred and  most  readily  available sources of meat  at these settlements 
(Peterson, 1978).  Rice  and  Wolman  (1971)  noted: “The natives of the village  of 
Gambell  on St. Lawrence Island (Francis H.  Fay, personal  communication)  and 
the villages of Sireniki, Imtuk, Chaplino, Naukan, Uelen, and  Enurmino  on the 
Chukotskiy  Peninsula  (Tomilin, 1957; Treschev, 1966a) also still  hunt  whales. 
The catch in these areas is almost entirely gray whales.” Most  discussions of 
“gray  whale substitution,” including the Wildlife  Panel  report (Anon., 1979c), 
have  ignored the fact that gray  whales are readily  available to St. Lawrence 
Island Eskimos, and that these people  have a history of hunting  them. A gray 
whale taken at  St. Lawrence Island in  May  1977 prompted  Marquette (1979) to 
remark that although the muktuk of this species is “thinner and less desirable” 
than that of the bowhead, its meat “is highly  prized as food.” 
At North Slope  whaling  villages,  caribou  is the primary source of meat, and i t  
several of them  fish is substantially more  important  than  bowhead  whale as a 
source of meat (Peterson, 1978). 
One early author (Murdoch, 1898), basing his comments on observations 
made at Point Barrow during the 1880’s, was relatively unimpressed by the 
importance of whales in Eskimo subsistence. He regarded the ringed seal, Phoca 
hispida, as  “the great staple food” and  concluded that an  Eskimo  community  on 
the North Slope could  rely  almost exclusively, year-round, on this  ubiquitous 
pinniped.  Whales were, in  his  view, “by no  means essential to their [the Eski- 
mos’] existence.” The capture of a few  whales  added to a community’s  material 
comfort and made  it “far more prosperous than  most of the Eskimo  communities 
with  which  we are familiar.” 
More recently, Sonnenfeld (1960) indicated that seals, while affording less 
prestige to their captors than whales, were “more basic to Eskimo subsistence.” 
Johnson et al. (1966), referring to Point Hope, indicated that there is a direct 
tradeoff  between  whaling and the hunt for caribou, ringed seals, and  bearded 
seals, and that “the returns are greater for the effort spent on these species 
[caribou and seals].” Finally, Nelson  (1%9:214),  who  had  considerable  experi- 
ence at Wainwright  and  Point Hope during the mid-l960’s, described the bow- 
head  whale resource as “sporadic in comparison to ‘everyday’  game  such as 
seal, caribou, walrus, and waterfowl.” 
There is no doubt that the whale  hunt is the highest-profile  activity of Eskimo 
hunters in northwest Alaska.  Whether  it  is also critical to their subsistence, 
taking into account the various potential substitutes listed by the Wildlife  Panel, 
is  not clear. A proper quantitative assessment of available substitutes is neces- 
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sary. Differences  in  need  and  availability  between  villages  must  be taken into 
account, as must the vulnerability of other species to overexploitation that might 
result  from a shift of hunting emphasis. 
GRAY WHALE SUBSTITUTION/ALTERNATIVE 
From a biological standpoint, the substitution of gray whales for bowhead 
whales as targets of Eskimo whalers is desirable. We believe that gray  whales  on 
their summer  feeding grounds can be harvested and processed with  little  change 
in Eskimo  whaling technology. But can an increased gray  whale catch become a 
palatable, culturally acceptable substitute for part, or all, of the bowhead catch? 
Only the Eskimos themselves can answer this question. 
The dangers associated with the capture of gray  whales  have  been  greatly 
exaggerated, although there certainly are differences in the ease with which 
different species of whales can be captured. The  Nootka of the  Northwest Coast 
hunted  humpback, right, and  killer  whales (Drucker, 1951), but  they preferred 
“those small  [whales]  with  hunches  on their backs [meaning  gray  whales], as 
being the most easy to kill” (Meares, 1791 [1967]:240). The  famous  American 
whaling captain Charles Scammon (1874) related his experiences with gray 
whales in their enclosed breeding  lagoons  in  Baja  California. There, the confined 
situation and the presence of calves undoubtedly contributed to the risks associ- 
ated with their capture. Scammon (1869) acknowledged a great  difference  be- 
tween  lagoon  and open-coast whaling for gray whales. He  wrote:  “The casual- 
ties from coast and  kelp-whaling are nothing to be  compared  with the accidents 
that have been experienced by those engaged in taking the females in the 
lagoons.” Scammon (1869) and many others (cited by Heizer, 1968, and 
Mitchell, 1979) noted that Indians along the coast of the Pacific  Northwest  and 
Eskimos  in the Arctic have, for centuries, used  primitive  methods to capture 
gray  whales (e.g. see our Fig. 6). 
Given the reputation of gray whales as “devilfish,” the status earned by the 
whaler for effecting their capture should  be equivalent to or greater than that 
earned by capturing bowhead whales. Among the Northwest Coast Indians, the 
man who killed a gray whale acquired “the greatest reputation” among his 
fellows, with “the most exalted mark  of honor conferred upon  [him]  by a cut 
across the nose” (Scammon, 1874; also see Colson, 1953:208; Curtis, 1916 
[1970]). There is a long history of exploitation of  gray  whales  by  native  people 
living  along the coasts of the North  Pacific  Ocean  and  Bering  Sea (Mitchell, 
1979; our Fig. 7), and  it extends  to most of the whaling  villages  of northwest 
Alaska, including  Gambell  on St. Lawrence  Island  (Rice  and  Wolman, 1971), 
Wainwright (Maher, 1960), and  Barrow (Maher, 1960; see our Fig. 5 ) .  One  gray 
whale was killed in 1933 at Cross Island, which is nearer to Kaktovik, the 
easternmost Alaskan  whaling  village, than to Barrow (Maher, 1960). This tradi- 
tion has been maintained, as evidenced by the 21 gray  whales reportedly taken 
by  Alaskan  Eskimos  between 1970 and 1977 (Wolman  and Rice, 1979). 
Catch records given by Maher (1960) and Maher and Wilimovsky (1963) 
suggest that gray whales  have  been taken at Barrow in years when the spring 
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FIG. 6 .  Ivory whales about 5 inches long, made  from walrus tusks, with holes for the attachment of 
thongs. These toggles were used to tie the whale’s flippers together across its belly (c.f. our Figure 41, 
a method of reducing drag as  the  carcass was towed tail-first to the ice edge. Murdoch (1892, original 
Fig. 250) considered the  top  one a bowhead whale, the bottom one a gray whale. We agree with 
Murdoch’s judgment and have noted similar use of both bowhead and gray whale  images in ivory 
carvings associated with the whale cult of Alaska on display at the Los Angeles County Museum  of 
Natural History. These artifacts suggest that the gray whale figured at least to some degree in the 
cultural life of early Eskimos in Alaska. 
hunt for bowheads  has  been a failure. Unfortunately, we do not  know  whether or 
not the feasts and ceremonies associated with the whale  hunt  were  held  in these 
years (1954, one neonatal  bowhead taken, onejuvenile gray; 1958, no  bowheads, 
two  medium-sized grays; 1959, no bowheads, six grays of various sizes). We can 
be sure that the “whale cult” was not entirely “lost”, however, despite a 
three-year period (1957-59) when  no  bowheads  were  taken at Barrow.  Circum- 
stantially at least, it appears as though  an  unusually  large catch of gray  whales 
(eight)  helped the Barrowcommunity weather this lean  period. Of course, as the 
Cultural  Panel  pointed out, there is an important  difference,  culturally if not 
nutritionally,  between carrying out an unsuccessful  hunt  and  having no hunt at 
all. 
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FIG. 7. The capture of gray whales by Makah Indians at Neah Bay, Washington, was typical of the 
oar-driven, open-boat hunt employing the harpoon-line-multiple float technology common to the 
Northwest Coast Indian, Alaskan Eskimo, and Siberian Chukchee civilizations (Heizer, 1938).  At 
least after the mid-19th century and possibly long before, the gray whale was an important element, 
nutritionally and culturally, in the lives of the Northwest Coast Indians (Mitchell, 1979). (Photos by 
Asahel Curtis, 1922, top; 1910, bottom. Courtesy of University of Washington, Northwest Coast 
Collection). 
The  arguments for and  against  “gray  whale substitution” have  been  reviewed 
in a working paper widely circulated by  an  American conservation group  and 
tabled by the U.S. IWC  delegation  in  1980 (Storro-Patterson, 1980a).  We expect 
the issue to foment much controversy in the IWC, the U.S. government, and 
North Slope  communities. 
EvaluationlOpinion 
A desirable management  solution to the political  Bowhead  Problem  would 
involve the following set of compromises. Any continued  hunting of bowheads 
probably will  be justified on the basis of nutritional  and  cultural “needs.” We 
believe the nutritional needs in question can be  met  within the existing pattern of 
resource utilization, involving an increase in the take of alternative species that 
are locally  and seasonally abundant. This would  include the gray  whale, at least 
where  it  is  seasonally  available to whaling  villages, as it  is  on a consistent basis 
south of Point Hope. The cultural needs in question are less  easily  met by the 
simple redirection of hunting  effort toward a species other than the bowhead. 
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FIG. 8. Aerial photograph of 4 bowhead  whales  north of Bering  Strait, April 24, 1978. (Photo  by 
Stephen  Leatherwood) 
However, we believe that an  increased take of gray  whales  and a limited take of 
bowheads can, in combination, satisfy most, and  possibly all, of the cultural 
needs of the whaling  villages. The preparation for and  carrying out of the gray 
whale  hunt  should  help preserve the whaling culture in  which the very act of 
communal  hunting is considered an important part of the social fabric. If the gray 
whale  hunt  fails to satisfy certain specific cultural requirements, then the taking 
of a bowhead  might  be justified. As the whale  cult  survived for centuries despite 
periods  with  few or no  kills at certain villages, a single  killed  bowhead  must  be 
sufficient for observing the whaling  ceremonies  and  rituals of a given  village. 
CONCLUSIONS 
We conclude that: 
(1) The Alaskan Eskimo hunt for bowhead  whales (Fig. 8) is an example of 
modern  aboriginal  whaling, conducted locally,  mainly for subsistence but  par- 
tially  commercial,  employing transitional and  mechanical techniques. It is one of 
several existing fisheries that are other than strictly commercial and may 
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deserve special status under the International Convention  for the Regulation of 
Whaling  and relevant domestic laws. 
(2) On biological grounds there is an  urgent  need for a reduction of the kill of 
bowhead whales in the Bering Sea stock. The only defensible management 
regime  based on biological evidence is  complete protection. 
(3) The best argument for any continued bowhead  whaling  is that it  is essential 
to the non-nutritional cultural well-being of Alaskan  Eskimos. However, under 
no circumstances should the cultural survival of a human  community  be  placed 
ahead of the biological survival of a species. 
(4) If for political reasons the hunt cannot be suspended, a compromise 
involving  some increase in the exploitation of species other than the bowhead 
whale  and a corresponding decrease in the take of bowheads  is  desirable  and 
feasible.  In particular, the gray  whale  has  proven to be a suitable alternative 
species. While the substitution, whale for whale, of  gray  whales for bowhead 
whales  would  require some adjustments in the seasonal activity  cycle  and the 
consumption patterns of the Eskimos, the ultimate cultural and nutritional 
consequences would  be positive. Only as the bowhead’s  survival  is  secured  can 
the future of an Eskimo  bowhead  whaling culture be assured. 
( 5 )  Assuming that alternative food resources, and  even  an alternative large 
whale species, are available to meet  all the nutritional  and at least  some of the 
cultural demands of the Eskimos, any bowhead take should  be  kept as low as 
possible. It should  be  based  on  documented  cultural  needs of individual  com- 
munities  having a long  and continuous history of bowhead  whaling. 
Available evidence suggests that Point Hope, the oldest extant whaling  village 
in northern Alaska and the one  least  affected by Western  influences, may have a 
strong  cultural case for a small  bowhead quota; Wainwright  may as well.  Bar- 
row, the largest  and  most  Westernized of the important  whaling  villages,  has 
sustained  periods of little or no bowhead  whaling success in the recent past and 
has better opportunities to take gray whales. The villages  on St. Lawrence Island 
have a history of reliance  on a subsistence base of walrus, seal, and  gray  whale, 
the bowhead  having  little  documented  significance to their economy. Villages 
that have  been established recently or that take  bowheads  only  sporadically do 
not  have a strong argument for continuing or initiating a bowhead  hunt  at the 
present time; this includes  all  Canadian western Arctic  villages. 
We recommend that more  gray  whales  and fewer bowheads  be  taken by the 
Alaskan  whaling  villages. No more than one bowhead  should  be taken annually 
per  village,  and  then  only  by those villages  with a long  tradition of bowhead 
whaling. 
(6) While modern  whaling techniques appear to have  become  interwoven  with 
traditional methods, certain time-honored  principles of  good whaling practice 
should  be re-emphasized. Most importantly, the traditional technique of fasten- 
ing to the whale with at least one float and preferably an additional small 
“telltale” at the free end of the harpoon  line  before  attempting to kill it, needs to 
be  made a requirement in order to reduce the unacceptably high struck-but-lost 
rate. This  recommendation  has  been  made  repeatedly by others (Fiscus and 
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Marquette, 1975; Bockstoce, 1977; and IWC reports since 1976). The Alaska 
Eskimo  Whaling  Commission reportedly has  promulgated a rule  requiring that a 
harpoon  be attached simultaneously  with or prior to the use of the shoulder gun 
(Braham et al., 1979,  Appendix), but  this needs to be confirmed. The taking of 
whales in  the  traditional  manner, by fastening  with  a  harpoon,  line,  and 
multiple  floats,  and  then  killing  with  a  lance, would nsure  greater efficiency 
in  the  hunt  and reinforce the  traditional  values  and  activities associated  with 
aboriginal  whaling. 
(7) Simple changes to improve the efficiency of the darting gun, such as 
grooving of the bomb to control fragmentation, use of waterproof powder, 
primers  and sealers, and substitution where appropriate of modern  materials 
such as steel and plastic, are desirable. Such  modifications  would  improve the 
efficiency of the darting gun  without  changing the “feel” of the implement or 
affecting the hunting technique. Coupled  with the requirement that at  least one 
and  preferably  multiple floats be fastened to the  whale concurrent with or before 
attempts to kill it, these proposed changes would reduce the struck-but-lost rate 
and  allow  more  efficient  hunting of the gray  whale.  Some  improvements in the 
hunting  implements reportedly have  been  made in recent years  (Braham et al., 
1979), but much more attention needs to be given to this aspect of the  hunt. 
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APPENDIX 
An earlier draft of the above paper  was  submitted to the International Whaling 
Commission at its 32nd annual meeting  in  Cambridge  and  Brighton,  England, 
June-July 1980, under the title “Overview of Aboriginal  and Subsistence Whale 
Fisheries, and  Analysis of the Alaskan  Bowhead  Problem” as Doc. SCI3UPS 22. 
The Scientific Committee again unanimously recommended that “from a 
biological  point  of  view the only  safe course is for the kill  of  bowhead  whales 
from the Bering Sea stock to be zero” (Anon., 1980b).  New data on current 
research and past catches and population abundance (Johnson et al., 1980; 
Bockstoce  and Botkin, 1980b, c; Tillman etal. ,  1980) and a new  simulation  model 
(Braham and Breiwick, 1980) were presented. The model  indicated that, even in 
the absence of further hunting, the Bering Sea stock would  decline after 1980 
(using “pessimistic” and “moderate” assumptions about parameter values) or 
increase only  slowly  (using “optimistic” assumptions). Recognizing the likeli- 
hood that the Commission  would  disregard  its  recommendation f a zero catch 
limit, the Scientific  Committee  recommended that any  whales  killed  be  sexually 
immature (less than 12 m long)  “in order to maximise  reproduction in the short 
term” and that the struck-but-lost rate be  reduced to  as close to zero as possible 
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(Anon., 1980b).  The  biological  argument  against further hunting of Bering  Sea 
stock bowheads was, if anything, strengthened at this  year’s  meeting of the 
Scientific  Committee. The whale  population as well as the culture  that depends 
on  it  may  be trending  toward extinction. 
The  gray  whale substitution issue (Storro-Patterson, 1980b)  was aired, but  no 
consensus was reached about the feasibility or suitability of replacing  all or part 
of the bowhead catch with  gray  whales. A summary of  49 known  kills  of  gray 
whales  by  Alaskan  Eskimos  during the past 30 years  and a review of the local 
availability of gray whales, by  village,  were  presented (Marquette and  Braham, 
1980). The feasibility of taking gray whales is demonstrated by the well 
documented  historic catch. Marquette and  Braham  (1980)  indicated that gray 
whales are “of subsistence value especially the meat, muktuk and sinew.” 
Remaining obstacles to gray  whale substitution are local  availability  and  cultural 
acceptability. Table 3 of Marquette and Braham (1980) indicates that gray 
whales are “predictably” or “frequently” available to the hunters south of Cape 
Lisburne at Gambell, Savoonga, Diomede Island, Wales,  and  Point Hope, and 
“occasionally” to those north of Cape Lisburne at  Wainwright  and  Barrow.  The 
question of the future cultural acceptability of gray  whales  will  be  answered by 
the native  people themselves. However, given the recent and  continuing  decline 
of certain important subsistence resources (e.g. caribou  and  bowhead  whales), 
the hunters may  soon  have  little choice but to turn increasingly to species  like the 
gray  whale  if they  wish to maintain a traditional  lifestyle. 
The U.S. delegation, having  consulted  on the matter  with  domestic  govern- 
ment  agencies  and  non-governmental  organizations (Anon., 1980c),  tabled  an 
unauthored document called “Interim Report on  AboriginaVSubsistence  Whal- 
ing of the Bowhead  Whale  by  Alaskan Eskimos” (Anon., 1980d). It purports to 
document  and  quantify the needs of Alaskan  Eskimos for bowhead  whales,  and 
was the main  Commission document available to the Technical  and  Plenary 
sessions as background. Three sets of calculations yielded~the following esti- 
mates of need: 18 to 22 whales  per year based  on “cultural needs,” 19 to 33 
whales  per year based on “historic needs,’’ and 32 to 33 whales  per  year  based 
on “nutritional needs.’’ A “rolling average quota,” to be  “applied  on the basis 
of a three-year average, with  limited  variation  from a year-to-year basis  being 
allowed,  and a credit being  added or deducted, as appropriate to the next  year’s 
quota,” was proposed (Anon., 1980d). This principle was accepted by the 
Commission,  which  voted for a quota of 45 total landed (17  maximum  in a given 
year)  and 65 total struck for the years 1981-1983, inclusive. 
It is surprising that the important decision of assigning a quota to the Beri,ng 
Sea stock of bowhead  whales  was  made  mainly  on the basis of a document 
(Anon., 1980d) so strongly biased, badly written, and poorly documented. Of the 
15 references cited, only one is in a formal publication,  and that one is a popular 
article! The  Commission’s  failure to subject this  document to critical  review 
testifies  eloquently to the need for what  we  have  called “suitabl~machinery for 
gathering  and evaluating non-biological data” (see our paper above). If the IWC 
is ever to be capable of  managing  “aboriginal” or “subsistence” fisheries, it 
must develop a means of evaluating questions that are cultural, social, and 
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technical in nature, and  any  management  group or advisory  committee  formed to 
that end  must  be comprised, as is the present Scientific Committee, of qualified 
experts in the appropriate fields. [The Seattle workshop reports on  aboriginal 
whaling  remain  unpublished  by the IWC (Anon., 1979c,  cited above). So too 
does the report of the “Technical Committee Working Group on 
Subsistence/Aboriginal Whaling” (Anon., 1979e), which apparently was not 
accepted or acted upon by the IWC. Meantime, the Technical Committee 
(Anon., 1980e) recommended in  1980 that yet another ad hoc “Working Group 
on Subsistence Whaling”  be  convened to generate new  findings for considera- 
tion at the 1981  IWC meeting.] 
Several inconsistencies in Anon. (1980d) could have particularly insidious 
consequences. Specifically, reference is made to “particular nutrients’’ pro- 
vided  by the bowhead  which, by implication, cannot be  acquired  from other 
species. As indicated in our paper above, the Nutritional  Panel (Anon., 1979c) 
had  explicitly  refuted such a claim. 
Further, the Eskimos are said to need  more  bowheads  due to the reduced 
availability of caribou (Anon., 1980d). We consulted with J.L. Davis of the 
AlaskaDepartment of Fish and  Game, Fairbanks (pers. comm., October 8,1980) 
on the recent and present status of caribou  populations  available to whaling 
villages  in northern Alaska. A brief  summary of his findings (Davis, 1978;  in 
press; Davis et al.,  in press) may  be  useful. 
Most  of those mainland  whaling  villages that rely  extensively on caribou  hunt 
the  Western  Arctic herd. Kaktovik, which  hunts the Porcupine herd, and  Nuiq- 
sut, which hunts the Western Arctic herd and the small Central Arctic and 
Teshekpuk herds, are exceptions. The Porcupine  herd apparently has  remained 
fairly stable for the last two decades, numbering  on the order of  100  000 animals. 
It is  not clear that the Kaktovik hunters have  suffered  from a reduced  availability 
of caribou. The Western Arctic herd  has  been  much  more  variable. It numbered 
several  hundred thousand during the early 1960’s,  with a reliable estimate of 
242 000for 1970.  By  1975  it  had eclined to about 100 OOO, and  by  1976 to 75 OOO. 
In 1977 (i.e. regulatory year 1977 = 1 July 1976 through 30 June 1977)  human 
exploitation  was restricted to the taking of about 3000  male caribou, down  from 
approximately 25 OOO of either sex taken per year  during the early 1970’s. This 
conservative management policy has been continued, and it apparently has 
made a marked  difference in the condition of the herd, allowing  it to recover to 
about 140 OOO in 1980. In addition to lowered exploitation by humans, wolf 
predation apparently has decreased, and  conditions for caribou  overwintering 
have  been  good for the last few years. Although other factors may have contri- 
buted  to the dramatic decline of the Western  Arctic  herd  during the early  1970’s, 
over-hunting for “subsistence” appears to have  been the primary cause (Davis 
et al.,  in press). The saving of the caribou herds at the expense of the bowhead 
stock is  not a rational approach, but  neither  is the sacrificing of the caribou herds 
in favor of bowhead conservation. A balanced  management  regime  is  needed, 
and this may require restrictions on  both  caribou  hunting and bowhead  whaling. 
Citing another unauthored U.S. government  document as its authority, Anon. 
(1980d) declares the gray  whale “unsuitable for making  muktuk  because  of the 
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barnacles.” The barnacles generally concentrate in limited areas on the rostrum, 
lips,  sides of the neck, flippers, and  tail peduncle; they are most  abundant  on the 
areas exposed to air when the whale surfaces (Rice  and  Wolman, 1971, cited 
above). “There are few barnacles on the other parts of the body” (Kasuya and 
Rice, 1970). While gray whale muktuk may be “less desirable” than that of 
bowheads (Marquette, 1979, cited above), it does have “subsistence value” 
(Marquette and Braham, 1980).  If subsistence fare is as scarce as Anon.  (1980d) 
would  have  us believe, then  it  seems curious that palatability (“the meat of the 
gray  whale  is  not as tasty as that of the bowhead” [Anon., 1980dl)  would rate so 
high as a reason for rejecting out of hand  an  abundant  and  nutritionally  equiva- 
lent substitute for a dwindling subsistence resource. 
Much  has  been  made of the “traditional” or “historic” needs of villages  such 
as Kaktovik  and  Kivalina for bowhead  whales,  but even the documented “His- 
toric  Take/Known Catches” (Anon., 1980d: Table 3)  shows  only  two  whaling 
village  complexes in the 1930s (sic), with the addition of  Wainwright in the 1940s 
and  Gambell  in the 1950s (sic). In the proud  history of a people associated with 
the whale  hunt for at least a millenium, can one or two decades, perhaps  only  one 
human generation, be taken as the “historical basis” for a claim to traditional or 
historic need? Even in Wales, where there had  been a long  tradition of  whaling 
(e.g. Bernardi, 1912), most of the expert whalers died in a 1915 influenza 
epidemic, and active whaling ended (Collins, 1939). Most of the subsequent 
landings there stemmed  from the utilization of drift  bowhead carcasses from the 
struck-but-lost component of the fishery  at St. Lawrence Island, 150  miles  away 
(Collins, 1939). 
Anon.  (1980d)  alleges that an  annual quota gives the hunters an  incentive to 
hunt  under adverse conditions in order to reach the quota. Such  hunting  sup- 
posedly  would jeopardize the safety of the hunters and  inflate the struck-but-lost 
rate. In fact, no evidence has  been presented to  indicate that the recommended 
quota has influenced hunter behavior in the manner anticipated by Anon. 
(1980d). There is, however, evidence that the whalers  have  tried  to  exceed the 
IWC quota in order to emphasize their refusal to honor it (Contos, 1980). 
Although the 1980  IWC quota for total whales struck had  already  been  exceeded 
in the spring 1980 hunt, the hunters were active in September 1980 (Contos, 
1980). A bowhead  was  killed  and  landed at Kaktovik  on September 14,  and the 
whalers there apparently continued the hunt subsequently. 
The unsolved  Bowhead  Problem persists. 
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